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INTRODUCTION 
This report presents oceanographic data supporting the detailed chemical 
studies in the VERTEX Particle Interceptor Trap (PIT) experiment off the central 
California coast. Prior to the deployment of the PITs, an oceanographic survey 
of the intended study area was made on R/V CAYUSE from 17 to 21 August 1980. 
During this cruise, twenty CTD stations (Fig. 1) were occupied in a grid cen­
tered about the PIT site selected earlier based on archival oceanographic data. 
During the second leg of the VERTEX experiment from 25 August to 3 September, 
CTO profiles were taken as time permitted. In addition, a short survey near the 
PITs was made on 2 September. 
The intent of the pre-deployment cruise was to obtain data characterizing 
the vertical and horizontal variability of physical and chemical properties and 
to map the geostrophic flow field. Toward this end, vertical profiles of sali­
nity, temperature and dissolved oxygen were made using a Plessey 9040 CTOa 
profiler. Considerable effort was expended to make vertical beam attenuation 
profiles to· determine the distribution of particle layers for the purpose of 
placing the PITs at strategic sampling depths. However, instrumentation problems 
with both the CTO and beam transmissometer, compounded by insufficient lead 
time, precluded those measurements. A through-hull pumping system was used to 
measure temperature, salinity and chlorophyll fluorescence along the cruise 
track at 2 m depth (Fig. 3.). 
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METHODS 
CTD Sampling and Calibration 
The CTO data acquisition system is based on the Plessey 9400 CTn and 9040 
deck unit, and Hewlett-Packard data acquisition instruments as described by 
Broenkow, et~. (1977). Dissolved oxygen was measured using the Grundy 5175 
oxygen sensor which employs a pressure-compensated Beckman oxygen electrode. 
(The dissolved oxygen electrode produced intermittent signals due to a since­
discovered faulty contact between the electrode and the electronics housing.) 
Frequency signals were routed by a computer-controlled switch into a counter/ 
timer that acted as the A/O converter. An HP 9825 was used as the controller 
and primary data buffer. 
Samples were taken at l-m intervals to 100 m, at 2-m intervals from 100 to 
500 m, and at 5-m intervals from 500 to 2000 m. Each stored sample consisted 
of values smoothed from five replicates taken over about a 0.5-m interval at 
nominal winch speeds of 20 m/min. To correct for mismatch in conductivity and 
temperature transducer response times, the smoothed temperature value was cor­
rected using linear least-square time-rate-of-change. CTO records were ini­
tially preserved digitally in calculator memory and by the analog trace on an 
Xyy' recorder. Upon completion of the cast, magnetic tape and disk records were 
made. Conversions to corrected salinity, temperature, depth and dissolved 
oxygen were made once the calibration samples taken on each cast were analyzed. 
The data were subsequently re-smoothed, interpolated and plotted to standard 
depths for tabular data presentation and computation of geostrophic currents. 
Samples for salinity, temperature and dissolved oxygen calibrations were taken 
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by a single Niskin bottle placed 1 m above the CTD or a maximum of twelve
 
depths using the rosette system. After completion of the down cast, the bottle,
 
along with paired reversing thermometers, was soaked in a well-mixed layer. •
 
When the bottle was tripped, the digitized data were recorded for each channel.
 
Thermometers were used in rotation to randomize thermometer errors. Salinity
 
was analyzed with a Guidline Autosal Model 8400 and dissolved oxygen was deter­

mined by the modified Winkler method (Carpenter, 1965). Corrections are applied
 
to the observed data using the following relations (where primed symbols indi­

cate the uncorrected values and unprimed symbols the corrected data):
 
T = a + T I t
 
Z = a + b ZI

Z Z
 
SI =f(C',T,P)
 
S = SI + a + bZ 
s 
o = a + bO2 0 2 I 
The ~ coefficients represent offsets and the b coefficients are errors propor­
tional to depth or, in the case of the oxygen electrode, ~ represents a calibra­
tion coefficient. These calibration data are obtained from least-squares re­
gression. The conversion of conductivity to salinity was done using corrected 
temperature and depth and the equations of Bennett (1976). 
Horizontal Profiling 
The horizontal profiling system consisted of a modified Inter-Ocean 514 
deck unit which was used as a BCD digital interface, the Inter-Ocean 514 STD as 
the salinometer, a Rosemont 104 platinum resistance thermometer mounted near the 
intake pump, and a Turner Designs Model 10 fluorometer. An HP 9825 was used 
as the data acquisition controller. The instruments were scanned continuously, 
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but averages were stored three times per minute, giving a horizontal resolution 
of about 100 m. LORAN-C positions were entered at fifteen-minute intervals, at 
course changes and upon arrival and departure from stations. Calibration 
samples were taken frequently for conversions of fluorescence to chlorophyll and 
to correct the salinometer data. Chlorophyll samples were filtered and frozen 
aboard ship and analyzed ashore following the fluorometric method described by 
Strickland and Parsons (1972). 
Weather 
Weather observations were made by the ship's crew at hourly intervals. 
Relative humidity and air temperature data were taken from a stationary psy­
chrometer located near the bridge. Wind speed and direction were measured from 
an anemometer on the ship's mast and data were visually averaged for several 
minutes. 
Nutrients 
Nutrient ions were determined by autoanalyser methods at Oregon State 
University. For methods of the details, contact Dr. Larry Small in the Depart­
ment of Oceanography at OSU. Data are included in this report for completeness. 
Particle Interceptor Trap Positions 
The Moss Landing and Santa Cruz PITs were tracked by ship's officers as 
often as the scientific sampling schedule would allow by maneuvering the ship 
within 50 to 200 m downwind of the surface buoy. LORAN-C positions have been 
computed using a non-iterative solution on the HP 9825. It is well known that 
uncertainties in the radio wave propagation speeds cause inaccuracies in LORAN 
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positions, which may be as large as 0.5 n miles; however, precision is on the 
order of ± 50 m. Thus, the LORAN PIT positions are internally consistent, but 
absolute positions are uncertain to these limits. 
The Moss Landing PIT was equipped with an ARGOS transponder and fixes were 
determined several times a day. The ARGOS positions were more erratic than 
those determined by LORAN (probably because of antenna tilt) and were consis­
tently biased eastward by about 2 n miles. Seventy LORAN-C and 124 ARGOS fixes 
were obtained during the thirteen-day deployment. 
Currents 
One objective of the oceanographic support program was to measure current 
velocities on the PIT lines. Endeco Model 741 neutrally buoyant meters were 
placed at 150 and 1500 m on the MLML PIT line about 20 m below the PITs. The 
neutral buoyancy of the meters allowed the use of pre-existing mooring design 
and use of a line clamp gave flexibility in positioning the meters relative to 
the traps. The meters recorded current speed and direction and temperature at 
two-minute intervals. The data were subsequently vectorally averaged to thirty­
minute intervals for presentation here. Speed and direction corrections were 
made from the manufacturer1s calibrations. 
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RESULTS 
Upon completion of the Leg 1 preliminary survey of the planned study area, 
scientists on R/V WECOMA and R/V CAYUSE were provided with vertical S,T,oT' 02 
profiles; near-surface horizontal profiles of S,T, chlorophyll fluorescence; and 
maps of dynamic height anomaly. This report contains these calibrated and 
edited data and, additionally, current data from the PIT mooring. 
Dynamic height anomaly maps (Figs. 14, 15) showed the presence of a cyclonic 
eddy north of the planned PIT deployment site (at Station 10; Fig. 1). To avoid 
the possibility of shoreward PIT drift, it was decided to launch the PITs near 
Station 7 (Fig. 1). The area near the deployment site was one of little near­
surface horizontal variability (Fig. 4, Section AS). Over 100 km scale, surface 
temperature varied by < 1°C, salinity by < 0.1 and chlorophyll concentra­%0; 
tions were between 2 and 4 mg/m3. A frontal area was found between Stations 4 
and 5, about 70 km west of the PIT deployment position (Figs. 1, 3, 4). Subse­
quent CTO profiles (Stations 30 to 34; Fig. 1) obtained during the thirteen-day 
PIT deployment showed an anticyclonic geostrophic eddy in this area, and the 
MLML PIT mooring indeed showed clockwise rotation from its release (at 35°52 I N, 
123°36 I W) on 26 August 1980 to its recovery on 8 September 1980 (at 35°42 I N, 
l24°02 I W) (Fe19S. 2, 3) · One may interpret the PIT-line drift as approximately 
the water column mean current speed, since the submerged and exposed areas were 
about 36 and 1 m2, respectively. Thus, water column mean current speed was 7.5 
em/sec for the thirteen-day deployment. Minimum and maximum daily PIT mooring 
speeds were 4.4 and 11.4 em/sec. 
Relative currents measured at 150 and 1500 m are shown in Figures 24 to 26. 
It is not surprising to find relatively stronger speeds at the shallower depth, 
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where modal speeds of 8 and 13 em/sec were observed, while modal speeds of 5 
cm/sec were found at 1500 m (Fig. 25). The biomodal frequency distribution 
observed at 150 m reflects the acceleration observed during the latter half of 
the PIT experiment, also shown in Figure 24. 
Originally, we had hoped to compute absolute currents by summing the rela­
tive currents measured on the free-drifting PIT mooring with mooring-line velo­
cities measured by LORAN-C. For navigation precision of ± 50 m, it would be 
possible to obtain absolute PIT mooring velocities to ± 1 cm/sec from fixes made 
at two-hour intervals. This turned out not to be practical, considering other 
scientific work conducted aboard R/V CAYUSE. Thus, from the seventy LORAN-C 
fixes made within 200 m of the PIT mooring, daily-mean PIT mooring velocities 
were computed from smoothed positional plots of the moorings. These added to 
daily mean relative currents measured by the Endeco Type 741 meters produced the 
absolute velocities shown in Figure 26. The anticyclonic eddy is clearly shown 
by these data; however, the currents at 150 m show strong westward drift (with 
mean speeds of 14.2 cm/sec), and at 1500 m, the current was more rotary and 
weaker (with daily mean speeds of 4.1 cm/sec). Interpretation of these data is 
complicated because of the combined Eulerian-Lagrangian methods used. That is, 
the PIT mooring essentially was a 2000 m long drift pole and thus measured the 
water-column mean current, while the current meter data could be used to deter­
mi"ne absolute daily mean velocities at thirteen different positions around the 
eddy. 
During the ninth day of the PIT depl~ment (3 September), a short geostro­
phic CTO section was made near the PIT mooring (Fig. 1). Geostrophic velocity 
differences between 150 and 1500 m were ~u = 15.0 cm/sec and 6v = 7.0 cm/sec and 
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those observed from the daily-mean current-meter results were ~u = 13.8 em/sec 
and ~v = 6.4 em/sec. This is surprisingly good agreement, considering that 
spatial and temporal scales of the two methods are different. By adjusting the 
geostrophic current speeds at 1500 m to agree with the values from the meters 
(i.e., a level of known motion), the water column mean geostrophic current was 
8.3 em/sec toward 246 °T. This compares very favorably with the observed PIT 
line mooring drift of 10 em/sec toward 260 aT. Moreover, the adjusted geostro­
phic current speed at 150 m was 18.2 em/sec toward 243 aT, while the meter 
indicated a current of 17.6 em/sec toward 244 aT. 
Therefore, these geostrophic results are reassuring, and we may use them to 
interpolate between those depths where meters were used. The use of the often­
assumed 500 db surface of no motion in the California Current is clearly invalid 
for these data and would require geostrophic counter flow below 500 m, a fact 
not in agreement with the daily-mean absolute currents (Fig. 26). The geostro­
phic hodograph (Fig. 27) shows that the strongest shear was in the upper 800 m. 
Surface flow from 80 aT, while at 400 and 1000 m currents, was from 60 °T and 90 
°T, respectively. The directionality of flow past the PITs on the free-drifting 
mooring was quite different (Fig. 26, center panel). At 150 m, relative flow 
was predominantly from about 60 °T, but at 1500 m, the relative current changed 
direction initially from 170° to finally from 330 °T. 
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Figure 12.	 Selected CTD profiles, VERTEX leg 1 and leg 2. Data from other 
stations are available upon request. 
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Figure 13.	 Selected temperature vs salinity diagrams for VERTEX leg 1 and 
leg 2, 17 August to 3 September 1980. Data from other stations 
are available upon request. 
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Figure 14.	 Dynamic height anomalies (dyn mm), VERTEX legs 1 and 2, 
17 August to 3 September 1980. Upper: surface/1500 db; 
lower: 200 db/1500 db; contour interval 20 dyn mm. 
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Figure 15.	 Dynamic height anomalies (dyn mm), VERTEX legs 1 and 2, 
17 August to 3 September 1980. Upper: 500 db/1500 db, 
contour interval 10 dyn mm; lower: 1000 db/1500 db, 
contour interval 5 dyn mm. 
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CRUISE: Vertex 1 17 Aug 1980 
Geostrophic Current Speed (ticks = 20 em/sec) 
400 
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Figure 16.	 Geostrophic current profiles, stations 2-8 (Fig. 1), 
17-19 August 1980. Northerly flow is toward right. 
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CRUISE: Vertex 1 19 Aug 1980 
Geostrophie Current Speed (ticKs = 20 em/sec) 
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2000 -t----_--_----+---_--_-----+ 
Figure 17.	 Geostrophic current profiles, stations 9-13 (Fig. 1), 
19-20 August 1980. Northerly flow is toward right. 
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CRUISE: Vertex 1 21 Aug 1980 
Geostrophic Current Speed (ticks = 20 em/sec) 
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STATION STATION STATION STATION STATION
 
14 - 15 15 - 16 16 - 17 17 - 18 18 - 19
 
Figure 18.	 Geostrophic current profiles, stations 14-19 (Fig. 1), 
20-21 August 1980. Northerly flow is toward right. 
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CRUISE: Vertex 1 19 Aug 198~ 
Geostrophie Current Speed (ticks = 1~ em/sec) 
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CD 12~~ 
c::l 
STATION	 STATION 
14 - 13	 13 - 8 
Fi gure 19.	 Geostrophic current profiles, stations 8, 13, 14 
(Fig. 1), 19-20 August 1980. Easterly flow is toward 
right. 
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CRUISE: Vertex 1 18 Aug 198~ 
Geostrophic Current Speed (ticks = 1~ em/sec) 
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c::J 
120~ 
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STATION 
16 - 11 
STATION 
11 - 6 
Figure 20. Geostrophic current profiles, stations 6, 11, 16 
(Fig. 1), 18-20 August 1980. Easterly flow is toward 
right. 
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CRUISE: Vertex 1 18 Aug 198~ 
Geostrophie Current Speed (ticks = 1~ em/sse) 
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Figure 21.	 Geostrophic current profiles, stations 4, 9, 18 
(Fig. 1), 18-20 August 1980. Easterly flow is toward 
right. 
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CRUISE: Vertex 1 02 Sep 1980 
Geostrophic Current Speed (ticks = 10 em/sec) 
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STATION 
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Figure 22. Geostrophic current profiles, stations 31,34,33 
(Fig. 1), 2-3 September 1980. Easterly flow is toward 
right. 
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CRUISE: Vertex 1 ~3 Sep 198~ 
Geostrophie Current Speed (ticks = 1~ em/sec) 
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STATION STATION 
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Figure 23.	 Geostrophic current profiles, stations 39, 41, 32 
(Fig. 1),2-3 September 1980. Northerly flow is 
toward right. 
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Figure 24.	 Thirty-minute averaged relative currents at 
150 m on PIT mooring lines, 27 August to 8 
September 1980. 
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Figure 25.	 Thirty-minute averaged relative currents at 
1500 m on PIT mooring lines, 27 August to 8 
September 1980. 
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Figure 26.	 Frequency of 3D-minute average 
relative current speeds on PIT 
moorings, 27 August to 8 
September 1980. 
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Figure 27. Upper: Observed daily ~1LML PIT drift, 27 August to 8 
September 1980; middle: virtual displacement for daily 
mean relative currents as sensed on mooring; lower: 
virtual displacement for daily mean absolute currents 
(i.e., vector sum of PIT drift and relative current). 
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Figure 28.	 Adjusted geostrophic flow hodograph (stations 30-33)
 
at station 34, 3 September 1980. Depth interval is
 
100 m; X indicates metered current at 150 m.
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Table 1.	 CTO station positions (see Fig. 1) for VERTEX leg 1 and leg 2. Times 
are GMT hours and minutes; positions are in degrees, minutes (north 
and west); maximum sampling depths are in m. 
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Table 2.	 MLML PIT positions from LORAN-C fixes, 27 August to 8 September 1980. 
Time and position are in decimal day of the year and decimal degrees. 
t~11T DAY 
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Table 2 (continued) 
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Table 3. MLML PIT positions determined by ARGOS satellite, 27 August to 8 
September 1980. Data are unedited. Time and position are in 
decimal day of the year and decimal degrees. 
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Table 3 (~ontinu~~) 
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24(:> , 056 
;~"1-t:> , I] 83 
~!. 4 t:) , 16 () 
246, ·431 
24<:> I 597 
24t) , 736 
24~=' , 04<t 
2·4'7.069 
;':~4';7, 20t3 
24;' ,4<73 
24';7 .569 
c~4'7 , 6S~':)
 
24 17.72<1 
247.89(:> 
24~:3 .042 
24El,125 
;~4[) .201 
248.486 
24~:} .563 
2'48.708 
24~3 .563 
i~ -=l ~:~ • <? 6 S 
24<? ,028 
;24(t, :t '74 
;,~4(y ,18i 
24<7,549 
2·4<» .694 
2,4<J, '764 
24<j> ,951 
250 .097 
250.167 
250,542 
250.604 
250.743 
250 ,944 
2S1.21S 
2~; 1. S3SI 
251.736 
2S j, .938 
252.014 
2~':>;~~ , 063 
252 1139 
25;2 .208 
~~S2. 451 
2~5~.? , 528 
2S~! 1590 
2~;;:.~ 1646 
252.722 
:3~::; , 602 
:3 S , ~.; t1~~
 
:3'5 I S(? () 
3 S I '3~:~ (1' 
~3S ,5<.1',4 
3S , S'7t:~ 
35. S(:>O 
3S , s;.:~~~ 
3 S , ~5 ':':') ~:~ 
3'5 , S~'; 0 
35. ~:')40 
35 , ~3 j, <? 
:3S, 5:1.0 
35 , 4<j<? 
3S.508 
3S,S()~; 
~3S , ·4f.16 
3S 14<';-2 
35,488 
35 , 4(?~~ 
::35, ,4~7S 
35 , 47t:J 
3S.485 
35, 4'7~3 
3S, 48;.~ 
3S , 4f.3i3 
:35 , ,41.73 
35 14<10 
35, SO;:! 
3S'. St () 
35, S;~i 
35 , S;;?<l 
35.537 
35 .5·4<).> 
35 I Sl.,6 
3S,S80 
35,586 
3S,5:50 
35, t>20 
35 . 6:3~~ 
35. /:)4<t 
3'5,6{:j'7 
35. (:)/:>7 
35 , 65<;' 
35, c)74 
:35,69("1 
35 • f.>9<? 
35,702 
35.689 
35,710 
35 . :?:t i 
123, (..,64 
12:'5 • <~6~:l 
.I. ,..)... , ,." t'.. 
J. ,:.. .;.") I {) I ::> 
12 ~3 t:i ~3 ,-1-I 
l;.~:3 ,6:7:t 
12~'5, ,1:>6'7 
J. ;_~3 ,6'77 
12:;-1 , ~J8 0 
j, ;:2 3 . I:> ~3 I.» 
1 ;~:3 , t.> f3 '7 
t ~.:~ 3 I 6 C) t:3 
12:3. '704 
j. ~=.~ 3 , 7 0 0 
12:3 I 1714 
l;~:3, 71. 9 
12:3 , 1723 
1. ;:.~3 7~.~SI 
i 2 :'3 . '? ;,~ -4 
:I. ~~3 , 7 t> j. 
i2~3 . 76(j  
j. ~~3 , 7(J~J
 
12 :'3 7 i (.j>I 
l ;:.~ 3 . 8 0 :1, 
123.822 
i;:~:3 , 80 1 
12:3 I ~34·3
 
j,;~3, 8S l 
122) , ,16 i 
t;,~3 . ~'3t:)4
 
i2~'3, (?02 
j, ;~:3 9 0 :'5I 
12~.3.(Y30
 
i ;~~:3 , 9 ~.:! (:) 
12~3, 950 
j,~~3. 94~3
 
12:'3 , 977 
1;:?3.957 
123,990 
l23,9S\(1 
12,4,003 
j. ;:'~·4 , 0 ~,? ;.~ 
124.02<; 
i ~.~ 4 ,OJ, (y 
12·4 ,02<)) 
t ;,:~4 . 04<:) 
124,043 
j. ;.:! 4 I 0 ~':) 4 
124,049 
1~:!4,044 
i24.02~1 
1, ;~~·4 , 0 ~4 :'3 
124,041 
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Table 4. U.C. Santa Cruz PIT positions from LORAN-C fixes, 25 August to 
9 September 1980. Time and position are given in decimal day
of the year and decimal degrees. 
(;i~1 T I)AY 1'-1 L(:~·r l·.J 1_(Jf··.!G 
UNNHUNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
I I;.~~3f3 . 841 ~5~:) 9 0 ~:~	 ~l2:3 6~7S 
23'}.584 3 13 . ~3t) 0 i ;.:~:.':) . 6 ~~ ~3 
240.125 35,8:30 1. ~:.~ ::5 •6 0 ~.:) 
1 r::t ••• 1.- C" ':)i.~4 () . 584 :.35 , ~:l 02 i_a .,:,> • •j 7 ~ 
;.~ ·4 ;.:,=: • 73 0 :;) S . 6 <j1 :3 :i;a:!:3 .540 
;~4:3 r (:>i~l 35,6'57 1;~~~3 S:3~'I 
2~44a ,584 :3~;,6l2 1;.:.::3.52'? 
2·4S r 632 35. S4i3 123 . S3f~ 
24<:> .125 3S,~;10 i ~.~:3 5 (J 0I 
24(j.88;2 3S , ·4~;):·3 i 2~) . S ~3 :·3 
;:~·4·? 618 3S.,4l0 :i. ;~~ 3 I l.,fJ '7 
;~4~:l • 584. 35 . ::5~33 12~·3. fj13 
24<.:'> ,125 :35,4:1.i3 1. ;.:!:3 •9 0 ~·5 
2 lt(? ,848 35.490 12·4,015 
2~:;O .20<]l 3S. S;.:.~ 0 l ;.:?4 () '77I 
2'30 .730 35 I ~5~3S i2·4.11;:! 
2~, j .• 584 35.675 j. ;~ 4 • :1. '7 8 
252.618 ~)SI'?(jO 12·4 ,;233 
2S~3. 181 35 ,7<77 1;.?4,233 
75 
Table 5. R/V CAYUSE 'weather observations, VERTEX leg 2,- 25 August to 8 
September 1980. Time and position are given in decimal day of 
the year and decimal degrees. The ship·s position was not 
necessarily near the PIT mooring at the time of these observations. 
l\IIN:O IAIAVE (.~ I I~~ TE::i"lP 
C;f-'il' I)(~Y N 1... ~1T t~ LJJNC; ~3P E:E:D DII~ 1"I'r PE::1~ I) I H l,.Jf2 t 1),\ Y 
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"7 i"'\" ...,.23t3 • 2(,;'>;:'~ 36 . :'5tiEl 1;~2. '7S2 ~] 330 ...J t3 2~'} 0 :1.2 • E) ' .,;) ....1 
238. :534 :-S6 . 299 :1.22.928 ~3 320 3 8 320 :1 ~~ ,8 :1. 3 . ~~) 
~.:~ :3 8 , 3 7 S ~56 . 2;~;.:~ l ;:! 3 . () 9 ~3 ~:3 3;~O 4 8 :':~~:~ 0 12 . ~:~ J.:3 . ~5 
;.::: 3 E~ • ,,:':~ t :? 36, 148 :t 2:'3 . ;~t.)4 t:~ ~):2 0 l~ (~ :5:t 0 i 2, ~3 :I. ~) • :'5 
;~ :;~ fj . 4 S S' :36. 07·4 :1 ;.~:3 . 43~) ~:~ ~);:2 0 ·4 ~] ~) j, 0 l;~ I ~:~ i :.~ , :~) 
238.500 ~~6.0:1.t) 1;~3. S81 <j 310 :3 8 310 i 2. E~ 131:'3 
;.:.~:75 [3 •S4;~ ::)6.00:3 :i 2:3 . 56[:3 7 :~ J. ~::: ~5 ',7 :'5 j, 0 13,2: 1.~4 .4 (? i r) ''',23~3 . 1:'5~:~4 :3 <:) • 0 :i j, 123 1 S8~:~ ~):5 0 4 '7 3:1. I:':> • I:'. It::. l;~ I ~~ 
.,~ ,..,.2~'5t3 .625 36 . 0 ;.?~.::: j.;.~:3. 56t 4 3;;~O 4 '7 :·5~~ 0 12 . ~] 1 ..:) , ..:J 
j"l 1"1 "3;,:.! 0 tt ':::238 . 6~:)'7 3,S • O~~2 :i23.55-4 to> '7 3;~~ 0 .. -..J 1 '1 .I. ..J • 0 
2:3~3 • 70<':> :56. () i;~~ . 5·4 j. ,.) 3~30 {~	 1 ~3 i 4 ,·i~. 
i'j r', 
1. ;~3 1.7° :3 :3 ;~~ 0 . (? 
238.?SO 36.022 :1.23. S4~> 6 3~~ 0 ~.~ (., 3:30 (:... (:) :1.::S,3 
",r2~)~:} .7<72 :'3(:'.Oi<? 12:5 . 56<7 9 3;:~O ...1 6 ~5~3 0 13. (1 il~ . ·4 (7 ·'x 7":)1::' ' t"2 :'5 ~3 . t3 ~'3 4 :~tj ,01:'3 :1.23. SS4~ 330 '••J 6 tW i ... .:i  i3. <? 1 .:) , 0 
"72~38. 875 36.015 1~~3. 569 9 3;.?O ..J 6 ~5;.?S	 13.9 i ~3 • 0 
,oz j"1 (:' ro' rOo~,23~:3 . ~l :\. ~? 36.006 :t ~.~:3 . SS~) 330 -..J (J 3:) 0 • 'oJ. '7 1,:) • () 
i J"O23~3 . 959 35. 9 (7 I? 123.539 11 330 3 6 330 i:3 . <-; • ::> 1a 
23<Y.OOO 3S.986 1;~3 1S2S 10 335 3 6 330 13.9 lSi 0 
"1--:)1'- "y' ""l \7"2:39 . 042 36 .0 it> j. 2:3 . SE31 i :1. -.J t..o :::s ~3 t> ..,) '••J ,:> :L 3 • (.'-) i 101- 14 
239 , 0 t~~:~ :36. OOS 123, S7</ :1. :'3 3,4~; :3 ../., 335 :1.3. <? :1,/4 1-4 
2:':)9 • j, 2'5 3S.98'7 J. ~~ 3 . S (:) ;.~ t3 :34'0 :3 7 :3:':)5 j.3. S' 14.4 
2:'5~? 3:3 1::> ·'.r 3::$ 1:5 i";! "7. :1.6? 3~). 974 :l ;~:3 . S4~'5 1.4 w 7 , 1·4 1·4-..J. \oJ 
...,3'"J.r:· ".r",r ~7"2~:}9.20S:' :°55 • Cf~;(? i 23 . ~53 j, j.l 0,.,: ..oJ ..) 3 I -.J '..} ..) :t3. <,'} 1 Al.4 {y '72~,:)(i • ~:::S () 35,9-46 123.51';7 :320 -..J 7 3:30 13 1(.1 :1.-4.4 
2:39 . 2 f.? 2 :35 . (t~2(? j,2~3. SO i J. 0 330 3 '7 :'5 ~IO	 13 I ~3 i4,4 
'''',3,40 1'7 -;( 1,,4, ·4 
2:.39 •37~5 3S. (fO~3 j, :~~ 3 . 4 ~3 t> f:3 34~:) :3 7 ~5·4 I) 13.3 14.4 
i "'7 "X 
2~5(i , ~:~3·4 35.91t:> 123.493 8 3 / 3·40 , ~,-..J 
'!oJ2:3':1. 4 i '7 35.8<70 12:3.481 to :330 3 :7 330 ..~. 1·4.4 
2::1(':>.459 35 . ~37<;\ j.23.475 t3 :)35 :'5 7 3:':~O	 13.3 14.4 
239.500 34.211 124.691 8 330 3 7 330 :1.2.8 13.3 
23<Y.542 :~6.03101 j.23.586 to 360 3 6 :330 12,8 13. :3 
239.584 36.024 123. S'70 j.O 330 3 6 330 12.8 1. 3 . (.~ 
239.625 36. () j. ~) 123.553 iO 340 3 6 32S 12. EJ 13 . :5 
iN" '7239 . (~(J'7 36.00,4 :1.23.537 :1.0 340 :3 6 3~) 0 ~,"'" 1::3 t 9 
...,,·..... c2:5(1.709 :35. (?92 123.522 iO 340 ,4- 6 ":~,,,:) .:> j,3 • :3 1.3. <? 
239 • 7~~O 35 , 9tit 1 ;:! 3 . S () ,4 11 330 4 6 33~;	 13.3 :t·4 , 4 
23<.1 .7(,";2 ~3S • ~~9t:, 123.526 j, 1. 330 4 6 ~5:)S	 13.3 i:~ . 9 
t-2:39 . 8~3/~ 36.02l i;'~3. 569 iO 330 4 ,:> 3:~S 1:3.3 t -~+ . 4 
2~3(~ 1875 :~6. 00<.;) 123.SSS j,1. 3:"50 4 ~; ~'53S 13. <,:J i ~:) . () 
239. <J17 3S • 9<74 1~~3.S40 12 330 6 .-::> 33~:; 13.9 lSi () 
2~'59 .959 35. 97~] j,23.S20 14 330 (.., 6 335 13.9 1 ~:) , 0 
240.08·4 35.825 123.671 17 340 r-:> S 32~; 13.3 j, L} • 4 
123.6f,,8 C" :':~2S 13.3240.125 3S.80S' 20 340 S .:> 1:3.9 
.....c'240 .1'/'·4 3S1821 :1.23.670 ;~1 340 J ::> 325 13.3 13.9 
f:) c'240 .209 35.[:)04 123.669 20 350 ::> ~32S	 j, 3 . :5 14.4 
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Table 5 (continued) 
tAl I i'!D tJ A'v'l:: j:1 II~ 'rE:~MP 
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;:'?-"1- 0 .500 ~)~5. 79'7 :1. ;~:3 . 61' t) :t ~:3 :3 ;:? ~:') <:> 6 :';)·40 13 . (i ~i. ~':) 0I 
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Table 5 (continued) 
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Table 6. Selected CTO profiling data, VERTEX leg 1 and leg 2. Data from 
other stations are available upon request. 
Depth = Z, meters 
Temp = in situ temperature, degrees C 
Theta = potential temperature, degrees C 
Salin = salinity, parts per thousand 
Sigma = potential density anomaly, g/liter 
log (E 1 ) = -log(lO) 105 (~E-t/~Z); i.e., approximate hydrostatic 
stability negative values indicate apparent instability 
Geop Anom = geopotential anomaly, dynamic meters 
Oxygen = dissolved oxygen concentration, ml (STP)/liter 
%Sat = percent oxygen saturation from solubility relations of 
Truesdale, et ~., 1955 
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L. (1 t 1 t ud I~~ 3 t) *j. 4 . 1 > ~~ L. 0 n ~J .i t IJ d I.:.~ i ;.:~ ::.:.~ *29 . ·4·i IAI 
+ + + + + + .... + f- + +·t· + .... + ·... ·f· + + ·f· ++ + ............ + +++++ ..}- .{oo ·f· + +.+- ++ ++ ·f· ·f· .+--+- ·f··f-·f-·f- ++'+'.f- + ·f- + -+- ·f· -{eo 'f-+ ·f·+·+··f· ·f· +.f- ++ 
I) l~ P t h l' I.:~ p T 1"1 \~ t ~1 ~3 ill .i. n ~3.i. g M (1 - t 1 () (,:.1 ( E » Gt:! 0 pAn 0 M 0 X Vq e n :~~ S i] t 
·to + .f- ·t· -+- -+- ........ +·f· +++ .f- .f- + ·f· .f- + +++of· •.~ + ·f· + ++ .f- ·f· + -r of· ..}•..}. of· .... + .f- .... i· + + ·f· ·f· ·f· +-t..... oo}. ·f· -+- + ·f· .{- .{e. ++.0}- ·f· .f- -+- ..:- ++ ·f· .{.. -{.. -+- .{•• 'Y' 
o i l+ . 6S j. hl . 65 33. 3 S ;.:~ 4 .,8 () 0 . 0 0 0 7 , 3. t. i 2 ~3 
2 14.65 14.65 33.35 24.80 0.00 0.006 7.16 128 
. I:':'; 1. 4 . {J 0 t 4 . l'-J 0 33. ~3 4 ;.:~ 4 . 8 0 j. • 9 i 0 . 0 :1. 6 7 , ·0 ~:; i 2 ':':') 
:t 0 i·4. S7 i ~4 , ~:) /,:> 33. 3 4 ;.~ 4 . ~3 l ;.? • 4 0 0 , 0:5 ;.~ t.:., • 83 :1. ~~ ;~~
 
is 14.55 14.55 33.34 24.82 1.83 0.047 6.28 112 
;.~ 0 j.·4. j. '+ i I.l . i 4 3 :.3 . :32 2'+ . 89 3 , 1S (I • 0 (;1 ~3 6 0 i :t 0 6 I 
2S 12.82 12.81 33.33 2S~16 3.74 0.078 5.17 89 
30 12.3012,3033.38 25.30 3.43 0,091 5.57 95 
::)5 il.~:·)8 i:L.S·? 33.42 ;.~~5.4·7 3.53 0.104 5.20 i:r? 
·40 ii.44 11.4433.41 25 •. 4.8 2.46 0.:117 ·4.76 ~"}9
 
·4':') 11.27 :i.i.;.~7 33.·4;~ ;.?S.S2 2.86 0,130 l~J88 8j. 
50 10.84 10.84 33.49 25.65 3,42 0,142 4186 80 
L.O 10.'/,4'+ iO,'.7:·5 33.~;4 ;.?':3.7:'i. ;2.~?7 O.i6~·5 4.·4[~ '7·4 
'70 1 0 . 45 i 0 ,44 ~33. 57 2~) . 7~3 ~.~ . :37 0 . :1. 8~3 ·4 . :1. '5 ,Sfl 
E3 0 i 0 . j. 5 1. 0 , 1. /4 33. 6 0 ;:~~:; • 8S :2 , BSO. 2 j. () :3 . 9:3 b ·4 
90 9.85 9.84 33.66 25.95 2,99 0.231 3.71 60 
j.OO 9.Sj. 9.50 ~·53.·7t 2t::,.05 2,<?8 O.2S;~ 
,.- J'"110 9.40 9.39 33.73 26.08 2.52 0,271 3.44 :::.:::. 
i20 9.28 9.27 33.79 26.14 2.81 0.291 3.:34 
130 9.08 9.07 33.82 26.20 2.77 0.310 3,23 '3 :t 
140 8.85 8.83 33.82 26.24 2.58 0.328 
150 8.55 8.54 33.87 26.32 2.92 0.346 
i(:>O 8.St 8.50 33.9;~ ;.~6.37 2.65 0.3(',)3 
170 8.51 8.49 33.96 26.40 2.54 0.380 
180 8.39 8.37 33.99 26.44 2.61 0.396 
190 8.26 8.24 34.04 26.50 2.75 0.412 
;:.::. 0 0 8 , 2 () 8 . i E: 34. 0 t> ;::. (j • 5 ~:~ 2 . ...1- 6 0 . 4 ;.~ ~1
 
210 8.17 8.15 34.07 26.54 1.93 0.443 
220 8.01 7.99 34.05 26.55 2,10 0.459 
230 7.88 7.86 34.05 26.57 2.25 0.474 
240 7.69 7.67 34.07 26.61 2.63 0.489 
250 7.49 7.46 34.07 26.64 2.45 0.503 
300 7.07 7.04 34.10 26.72 2.22 0.S7S 
3'50 6.6 14 (').t>O 34,11 2,~.7(Y 2.:il O.(".)4;~
 
400 6.37 6.33 34.17 26.87 2.23 0.706 
450 6.07 6.03 34.17 26.91 1.89 0.768 
SOD 5.83 5.79 34.21 26.97 2.12 0.827 0.S8 9 
SSO 5.43 5.38 34.25 27.05 2.19 0.884 0.44 6 
·f·, .Jr. + .-t. ·t· + + .f- ·t· + + + ·t· ++ ++·f· of· .f- ++ ++ + -i + ·f· of· ·f· + + + -t + ·f· + ·i· -+ ·f· +. + of· .f- .0}-
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+++ .~ "r + + + .f- 'r + + .y. +++ of· ·f· ·f· y. "r .f- + .y..f- of· ••}. 'r .f- ·f· ++.0}- .f- ++ .f- ..}- + + ++·f· ·f· ++ ·f· of· + .f-++·f· ·f· ++ "i· ·f· 
600 S,15 5.1034.25 27.08 1.81 0.937 0.40 6 
650 4.93 4.88 34.28 27,14 2.02 0.989 0.32 S 
700 4.95 4.89 34.35 27.19 1.99 1.039 0.25 4 
?~:)O 4. '75 4. (:)ri 34. 38 ;~7, 2·4 2.00 1, O~3{:) 0 t 30 .(~ 
800 4.61 4.54 34.38 27.25 1.39 1.132 0.27 4 
f:~~)O ·4.45 4.3f.3 34.39 27,2~1 1..7·4 1.:1.77 0,:34 ~5
 
900 4,27 4,20 34.42 27.32 1.92 1.221 0,38 5 
950 4.10 4103 34,44 27,35 1.82 1.263 0,40 6 
:t000 3,94 3,8'::> 34.4:3 ;~'7136 1.35 1..30~5 0,50 '7 
1050 3.80 3.7134.44 27.39 1.66 1.345 0.49 7 
j, tOO :5. {~l? 3. 1:::~~3 3,:ll 46 ~~'? I 4t 1. .70 1 ,384 0 . t~SO ~3 
1150 3.51 3.4134.49 27,45 1,88 1.421 0,64 9 
1200 3.42 3.32 34,50 27,47 1.61 1.458 0.70 10 
i;~~30 3.29 :~~.1.9 :3·4.4E~ 27,47 ·-0.1S 1. l +94 0-,77 1:t 
:t :::~: 0 0 :3 . t <;; 3 , 0 ~3 3·4. 49 ;'?"7 . 4 c; j. • 54 1 , S 3 0 0 , t3 j. :1. t 
1350 3.08 2,97 34.51 27.51 1.71 1.564 0.8S 12 
i ..q. 0 I) 2 • (y ("1 ;~ , E~ ~3 34 I ~':') j. ;.~ 7 •S2 t . ;29 i. . S<7 f} 0 . 8 (? j. 2? 
1450 2.87 2.76 34.52 27.54 1.50 1.631 0.97 13 
+ .e}- ·f· + +++ +·f· ·i· -+. ·f· ·i· ++ + --t. ++ ++++ ·i· + ++++ ·f· ·t· ++ + +·f· ·i·· ·i- · ·t- + + .~ + f- ·f·· 'r + 
88 
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+ M C) ~:) ~:) I... AND :J: t"-f G M I~ I~ :1: N E I... (~ 1·:-c 0 F~ A T D I~ :a: 1::: ~:) + 
+ + 
+ Vertical Profiling Data + 
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CRUISE: Ver-tex i STATION: 4 
0655 (GMT) 18 Aug 1980 swells 4-6 ft; wind 0 knots 
Latitude 36* 5,1> N Longitude 122*44.4> W 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Depth TeMp Theta Salin SigMa-t loyCE» Geop AnOM Oxygen % Sat 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
o 14,84 14,84 33,38 24.78 0,000 6,35 114 
2 14,84 14.84 33,38 24,78 0.00 0.006 6.35 114 
5 14.85 14.85 33.38 24,78 -1.81 0,016 6.10 109 
10 14.84 14,84 33,38 24.78 1.87 0.032 6.13 110 
1S 14,59 14.59 33.39 24,84 3.09 0,048 6.23 ii1 
2014.47 14,47 33.41 24.88 2,89 0.063 6.19 110 
25 14.35 14.35 33.• 41 24.90 2.63 0.078 6.13 109 
30 14.1014.09 33.41 24.96 3.03 0.094 5.93 105 
3S 13.30 13,30 33.43 25.14 3,56 0.i08 5,87 102 
4012.37 12.37 33.42 25,31 3.55 0,122 5.68 97 
4S i1.88 11,87 33.41 25.40 3,25 0.135 5.56 9~ 
SO 11.57 11.56 33.43 25.47 3,15 0,148 5.44 91 
60 11.23 11,22 33.54 25.62 3.16 0.173 5.20 86 
70 10,62 10.61 33,55 25,73 3,06 0.196 5,00 82 
80 10.40 10.39 33.62 25.83 2,97 0.218 4.86 79 
90 9.92 9.91 33,65 25,93 3.02 0.240 4.47 72 
iOO 9,44 9:43 33.69 26.05 3,07 0,260 4.12 66 
:1.10 9.22 9.2033,79 26.16 3~~:; 0,280 
120 9.13 9.11 33.81 26.19 2.49 0.298 
i3() 8.96 8.94 33.83 26.23 21~)2 0.317 
140 8.84 8.82 33.89 26.30 2.81 0,335 
150 8.80 8.78 33.93 26.33 2.55 0,352 
160 8.58 8.56 33.96 26.39 2.74 0.369 
170 8.47 8.46 33.99 26.43 2.66 0.386 
180 8.33 8.31 33.99 26.46 2.34 0.402 
190 8.31 8.29 34.01 26.47 2,23 0.418 
200 8.21 8,19 34,03 26.50 2,49 0,434 
210 8.10 8.08 34.03 26.52 2,21 0.449 
220 8.00 7.98 34.06 26.56 2,57 0.465 
230 7.85 7.83 34.08 26.59 2.56 0,480 
240 7,80 7.77 34.11 26.62 2.49 0.495 
250 7.64 7.62 34.11 26,65 2.39 0,509 
300 7.26 7.22 34.15 26.73 2.22 0,580 
350 6.84 6.8034.20 26.84 2.31 0.646 
400 6.56 6.52 34.21 26.88 1.94 0.709 0.81 12 
450 6.21 6.17 34.26 26.97 2.24 0.769 0.61 9 
500 5.90 5.85 34.28 27.02 2,04 0,826 0.45 7 
SSO 5.55 5.50 34.30 27,08 2.07 0,881 0,37 5 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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i.~.,O 0 2.6;2 2.50 34.56 27.59 i
·
11 j, ,715 1
·
13 :1.5 
:1.t>SO 2.50 ~? • 37 3·4. Sf:> 27.60 i .40 i , 74 15 j. , 19 i (:> 
j, '? 0 0 2 • ,,1:t ~~ . i.~ E3 34,5'7 2'7.62 :t 1·49 j. .7'74 :I. · ;.:!S ~i. '7 
M'-,':i:750 2.34 ;~~ .2 i 34 . S~? 2'7 . 6~~ () ,0,'< i ~] (I 3 :1- · :32 i t~
 
':) · :t ~:} 0 0 t_ • ;:~'? 2. :1.4 34 . ~59 ;.:.~7 . 65 J. 6B 1- • ~3 31- t · 3~3 i '.:J
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·
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·f· ,-}. ·f· .f- .+- ++ .... ·f· ·f· .........f- + ·f· ,+. + ++ ·f· .... + + -+......f- ai· ++ .... + + .....+. ·f· .... +.f- -i..... + -t. + .f- ·f· + .... ·f· .f- +.... ·t· .-}. ·f· + ·f· + .....-t. + ·t· + .... + -+- +..... -i. + ·f· ..}- + 
90 
....,. ... i' .....f- + + .f- +++'r ....... + ++ .f- +++·f· .....f- + ·f· .... + of· .f- ++ + ...+ .f- ·f· .... ·f· .,..... ·r ·f· .~ + .....}..f- i· ·f· +·r .-0-. ·f- + ..;.. ++ ·f- ........ ·f· .-}- + -+. ·f· .f- .... ·r .... ·f· 
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r),.~ p t h ·r,.:.~ i...... P 'rh,~ t t] Sil11 n ~1.i. qMG ..- t loq(I::> ) G\:! () p An () 1"1 Ox ~'gen :~ So. t 
of· + .... + ·f· "r 'r ....... ·f· + + + .... ·t -+- + + + +++ of· + + + ......... + .... + + ·f· .....f- .f- .... + .... + -+..f- + + ·f· .y. ++ .... ·f· ·f· ·f·+ .... ·f· ·t· of· ++ ·f· ·f· ·f· .... -+-+ .f- ·t· ·f· .... ·f· .+- .... 
(. rl '.j0 14.87 1·4.87 33 . 3~:> ;~·4 .75 0,000 ...> , <:>,::. :i 2:~? 
;:) i l l.B l7 14.86 33.35 24.7S 0,00 O. o() t) {.,,82 i2;~ 
I:·:> 14.85 i4,85 33 . :~~3 24.78 ~~ .91 0.016 (,.6'7 i i <1 
24.7{., -2 , 4{~ 01 () ~32 "'""Y 
I-
Ito 14.8(:> 1-4.8S 33 ,3£, t> / ..j 120I 
:t ~3 14, '72 ~L4,'7i 33.3'7 ;~·4.80 2. 8~3 0, O/4~3 ~J . (,,<"7 i i (Y 
20 14.51 14.51 33.39 24,85 3,03 0, 06·4 6.64 118 
25,14.37 14,.36 33.40 24.89 2.89 0.079 6 .. 6S i i i:J 
~:~ 0 14.19 14.19 33.40 24.93 2.91 O. 0<;>·4 6.56 :1 i (:> 
,·x I::· 
-••J .J 14.04 14.03 33.3(t ~24. 96 2.72 O.iO<y (:> • 4~:~ i 1-4 
40 13.75 13.74 33.37 25.00 2.91 O. :1.;.~4 (:> • 41 l12 
4"··:::. 12.84 l2.83 33133 ;.~s .ic) 3.4(Y 0.139 6.36 109 
~'5 0 11.73 1 j .• 72 33.31 2S , ~3S :~, sa 0, :1 S~5 fJ • i 1 1.02 
I~':) 0 11,21 j.ll ;~o 33.54 ;.~~5 .62 :3,43 O.1'7i3 ~"5 30 8~:~I 
'70 10,82 :1 0 , t3:1. 33,5:1- 25,67 2,73 o. ;.~O;2 1::>,14 t1~) 
80 i O. ·49 i 0,1.18 33 . ~"54 25,75 2.91 0 ,225 4. Bt3 80 
..... r .. <to lO.2(j 10.25 ~~3 , 64 2':3 .8'7 :3.06 o I ;:~4'.7 -4.63 I :J 
1.00 9.8(:> 9,85 33. f.>9 25.97 3.03 o.2(:,8 4, t'7 (:>'7 
:tiO ("1, SO ~:;, 49 33.72 26.06 2.93 o, ~~t38 ::> , 48 56 
:t ;.:~ 0 9 . :3 i + (Y.3:3 33 . '7() ;'?'t> , i;:'~ ;~. 75 0.308 3.45 55 
:t:~ 0 9.19 ~i • i·.7 33 . f} 0 ;36.17 2.71 o. :.32',7 3.16 150 
i ~(.~. 0 9.:10 \"7 • 0 ~3 33.84 Z~ 6 , 2~.:.~ ;.?, '71 0.34 13 
1S0 9.01 <J, 00 33.88 26.26 2 , t:);.~ o. ::3(J~:~ 
':l l-Q160 8, B'7 8.8S 33 . 9~~ ;':~6. 32 2.76 ().3~3i ..... , ::s ~ 4:1-
t70 8.71 f:3.69 33,97 ;.?(..,,38 ;~. 80 o. :':~ (,;. ~3 2. ':"52 40 
i t3 0 8. S{3 8,55 34.00 ;.~(:> , 43 2. 6~3 o. 4j. S ~2 . 4~4 3{3 
i <") () 8.45 8.43 3·4.04 26 ,4·El 2.71 o I '~3:1. 2.32 3~:) 
200 8 • ~5f:~ 8.35 34 . () '5 ;.~~~ .49 2, ;~3 0,447 ;.~ , 3~:; 3'7 
Ij"j
... 
I:)210 8.35 8,32 34.07 26.52 2 . 3~:~ 0 , ·4.(,.,:·::) .. .. , L..L;. 3'5 
2;~O 8,25 8.2:3 34.11 2(J • Sf:> 2.67 0.478 
230 8.11 8,09 34,09 2t> . Sl, 0,03 o. ·4<14 2,43 :3E3 
;.~ /.~ 0 8.01 7 . (";<7' 34.09 ;:?-6 • S~:~ 2.1S 0,509 2 , i ~3 3·4 
250 '?93 7.90 34.09 2(J • 5<;- 2.22 0 I S~.?4 2. i1 33 
300 7 . 3("; 7, 3~) 34.14 ;~l1 .71 2.3£., o.59(j 
350 6 • ~3~~ 6. '/"'8 34.13 26.7f:} 2. t fj () ,(:>64 
4·00 6. S~·5 6.4<9 34.18 ~~6 .85 2.15 0,729 
·450 6.33 tj,28 34.22 26.92 2,12 0,790 
~::; 0 0 5.81 5,7(:> 34.23 26.99 2 is () .84<7I 
~·~s 0 S.6<1 5.64 34.30 ;~7. 0(:> 2.1S () . 90~; 
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Table 7. Daily mean PIT mooring line drift speed 
and direction determined from smoothed 
and interpolated positions at midnight. 
Directions are true. 
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Table 8. Relative and absolute daily mean current speeds 
at 150 m. Directions are true. 
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Table 9. Relative and absolute daily mean current speeds 
at 1500 m. Directions are true. 
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Table 10. Nutrient data at station 34, 3 September 1980; latitude 35°30 ' N, 
longitude 123°44 I W. Analyses were performed at OSU and are listed 
• 
here for completeness. All concentrations are in umo1es/1iter . 
Sample 
Number Depth (m) P04 N0 3+N02 NH 3 S;02 
19 0 0.50 0.15 0.43 5.1 
20 0 0.47 0.15 0.42 4.4 
12 10 0.47 0.15 0.54 3.4 
11 10 0.48 0.15 0.41 5.4 
9 20 0.47 0.15 0.45 2.9 
7 30 0.47 0.30 0.37 6.5 
8 30 0.47 0.25 0.30 3.2 
5 50 1.01 8.82 0.45 8.6 
3 75 1.31 13.96 0.68 14.5 
4 75 1.41 14. 1 0.52 14.7 
• 7 100 1.41 14.6 0.47 16.1 
2 100 1.40 14.7 0.28 15.8 
23 100 1.14 19.0 0.52 23.1 
22 200 2.35 29.2 0.45 41 .9 
34 300 2.65 33.1 O. 12 52.2 
21 400 2.93 36.7 0.45 69.2 
42 500 3.26 40.7 0.36 87.9 
38 600 3.37 42.1 0.39 97.8 
33 700 3.40 43.1 0.52 109 
47 900 3.21 41 .1 0.51 113 
28 1100 3.37 44.2 0.46 134 
25 1400 3.35 44.3 0.56 150 
• 37 1700 3.36 43.1 0.27 160 
45 2000 3. 14 42.2 0.47 176 
.. 
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